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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent(EL) element with an excellent 
protective film having a high cooling effect of the 
element and a high shielding property of moisture and 
oxygen in the air at a low cost. 

SOLUTION: This organic EL element is provided with at 
least an organic compound layer 30 between a first 
electrode 12 and a second electrode 16 to form an 
element region, and a protective film 20 including a 
polymerized film of a hetero-cyclic compound is formed 
to cover the element region. The hetero- cyclic 
compound of the protective film is a five-membered ring 
compound such as furan, pyrrole, and thiophene, and the 
polymerized film includes a polymer of one of the 
compounds or a copolymer of two or more compounds. 
The polymerized film of the hetero-cyclic compound can 
be formed as a thin film by plasma polimerization, it 
exerts a sufficient shielding property against water and 
oxygen or the like, it has relatively high thermal 
conductivity, and it can be manufactured at a low cost. A layered structure including the 
polymerized film and inorganic protective films such as a silicon nitride film, a silicon oxide film, 
and a DLC film in this order or in the inverse order may be used for the protective film 20. 
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Referring to Fig. 1, a first electrode 12, an organic 
compound layer 30 including a light-emitting layer, and a 
second electrode 16 are superimposed on a substrate 10 to 
form an element region. Electrons and electron holes are 
injected in the first electrode 12 and the second electrode 
16 to excite the organic compound of the light-emitting 
layer and emit light . 

After forming the second electrode, a protection film 
20 is applied to cover then entire element region of the 
substrate 10. A protection film including a polymer formed 
by a heterocyclic compound such as furan may be used as the 
protection film 20. In addition to furan, the heterocyclic 
compound may be a f ive-membered ring compound such as 
pyrrole or thiophene. The protection film 20 may be a 
polymer film formed from one type of a f ive-membered ring 
compound or a copolymer film formed from plural types of 
f ive-membered ring compounds. Further, the protection film 
20 is not limited to a single heterocyclic compound polymer 
film and may have a multilayer structure of such polymer 
films. The heterocyclic compound polymer film may be formed 
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through plasma polymerization, electrolytic polymerization, 
or thermal polymerization. Especially, by employing plasma 
polymerization, a thin polymer film covering the entire 
element region may easily be formed without affecting the 
organic compound layer 30 in an undesirable manner. 

A polymer film of a heterocyclic compound such as furan 
is substantially transparent and shuts out the moisture and 
oxygen included in air. Thus, such polymer film sufficiently 
functions as the protection film of an organic EL element. 

In such a heterocyclic compound polymer film, the 
organic EL element has sufficient heat resistance (e.g., 
about 200 degrees Celsius) when used for an organic EL 
element and relatively high heat conductivity. Thus, the 
Joule heat generated when driving the organic EL element is 
easily dissipated in the polymer film and radiated from the 
film. This prevents the element temperature from increasing 
and prevents modification of the organic compound layer 30 
that may occur by a temperature increase. Further, a sealing 
mechanism such as a cover glass or a package is not 
necessary. Thus, the radiation of heat from the protection 
film, which is formed by the heterocyclic compound polymer 
film, may be enhanced by performing Peltier cooling or 
cooling with a fan. This ensures the cooling of the organic 
EL device. 

A superimposed structure of a heterocyclic compound 
polymer film, a silicon nitride film, a silicon oxide film, 
and an inorganic protection film, such as a DLC film, has 
sufficient heat resistance (e.g., 20 degrees Celsius) and 
relatively high heat conductivity. Thus, the Joule heat 
generated when driving the organic EL element is easily 
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dissipated and radiated from the inorganic film. This 
prevents the element temperature from increasing and 
prevents modification of the organic compound layer 14 that 
may occur by a temperature increase. Thus, the life of the 
device is prolonged. Further, a sealing mechanism such as a 
cover glass or a package is not necessary. Accordingly, the 
radiation of heat from a superimposed structure of a 
heterocyclic compound polymer film, a silicon nitride film, 
a silicon oxide film, and an inorganic protection film, such 
as a DLC film, may be enhanced by performing Peltier cooling 
or cooling with a fan. This ensures the cooling of the 
organic EL device. 
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